Lanthanum as a tool to study the role of phosphatidylinositol in the calcium transport in rat parotid glands upon cholinergic stimulation.
We describe the effects of lanthanum on protein secretion, potassium efflux, calcium uptake and phosphatidylinositol turnover stimulated by cholinergic agonists in rat parotid glands. Carbachol increases in vitro calcium uptake, protein secretion and K+ efflux through muscarinic receptor; however it fails to stimulate protein discharge or K+ release in a incubation medium free of calcium. Lanthanum inhibits calcium uptake, protein secretion and K+ efflux induced by carbachol without impairing protein discharge stimulated by norepinephrine through the beta-adrenergic receptor. Norepinephrine, in the presence of calcium in the incubation medium, stimulates the K+ efflux through the alpha-adrenergic receptor: this effect is suppressed by lanthanum. These results emphasize the role of increased influx of calcium in the cellular phenomena controlled by muscarinic or alpha-adrenergic receptors. Carbachol increases phosphatidylinositol turnover in the absence of calcium in extracellular medium; indeed it is shown that carbachol increases the rate of phosphatidylinositol breakdown and that lanthanum impairs this cholinergic effects. From these data it is suggested that the interaction between cholinergic agonist and muscarinic receptor could induce a stimulation of 'phosphatidylinositol turnover' which could control the calcium influx according to the gradient through the plasmalemma membrane.